A comparison of the ontogeny of excitatory and inhibitory neurotransmission in the CA1 region and dentate gyrus of the rat hippocampal formation.
In vivo electrophysiological experiments were used to chart the ontogeny of excitatory and inhibitory neurotransmission in the hippocampal formation of rats. Using standardized protocols, responses in the dentate gyrus were quantified and systematically compared to similar measurements obtained in the CA1 region. Measurements were taken at numerous ages, ranging from postnatal day (PN) 6 to adults (PN 60). Excitation was monitored by two parameters recorded with extracellular electrodes in response to monosynaptic inputs to CA1 pyramidal cells or to dentate gyrus granule cells: maximum population spike (PSmax) amplitudes and maximum population excitatory postsynaptic potential slopes (pEPSP slopemax). Inhibition was assessed by a paired-pulse protocol to measure maximal inhibition (the potency of inhibition at an interpulse interval of 20 ms) and duration of inhibition (the interpulse interval at which paired-pulse inhibition changed to paired-pulse facilitation). Excitatory parameters matured later in the dentate gyrus than in CA1, consistent with the later appearance of granule cells. Until PN 21, pEPSPmax values in the dentate gyrus paralleled those in CA1; thereafter they diverged with far larger values in the dentate gyrus. Inhibitory parameters reached adult values between PN 14 and 18. In both regions paired-pulse responses consisted of three phases: (1) an initial inhibition; (2) a second facilitatory phase; and (3) a later inhibition. The maximal inhibition in the initial phase was comparable in both regions, but lasted longer in the CA1 region. The facilitation in the second phase was greater in the dentate gyrus, and the inhibition in the third phase was greater in the dentate gyrus. Results are discussed in terms of neurogenesis of principal cells and GABAergic cells in the regions of interest.